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Q U E O R d S .  - 
Auroras were reported anollows : 2d, Farmiugton, Miun. 

M, llion, N. Y. loth, Hanover, N. H. 
14th, Saint Andrews, N. 33.; Orono, Me.; Amberst stid New. 
buryport, Mass. ; Berlin Mills, N. H. ; and Grantsburgh and 
M&ison, N. H. 14-15th, Green Mountain, Me. lBth, B;u 
Harbor and Orono, Mo. ; and Newburyport, Mass. lGth, Keut?E 
Hill, Me.; Pine River Dam, Minn.; atid Webster, 5. Dak. 
17-18th, Sault de Ste. Marie, Mich. 18th, Green Mountain, 
Me. ; Amherst, Mess. ; Saint Vincent, Minn. ; Hanover, N. H.; 
and Webster, 5. Dak. 19th, Snult de Ste. Marie, Micli. ; Huron 
and Webster, 5. Dak. 19-20th, Saint Vincent, Minn. 20th, 
Alta, Iowa; and Farmiugton, Minn. 24th, Webster, S .  Dak. 

Saint  Andrews, N. B., 14th : an auroral light of a curtain. 
like formation was observed from 8.30 to 9.30 p. m. 

Green Mountain, Me., 14-15th : a faint aurora consisting of 
a well-defined arch of white light was observed from 8 p. m., 
14th, until morning 01 15th. The arch rose to altitude Bo, and 
exfended from azimuth 160° to 215O, with maximum brilliaucy 
s h u t  10 p. m. A similar display both as to time and character 
W- observed on the 18th. 

Sault  de Ste. Marie, Mich., 17-18th: a u  aurora consisting 
of an arch of’ pale orange color extending from azimuth 1750 
to 826O, from which beams of l ight  shot up  to about altitude 
250, was observed at  9.16 p. m., 17th. Tho display disappeared 
8 b o U t  2.20 a. m., 18th. On the 19th an aurora coneisting of a 
white light which rose to about altitude 20° was observed at  
9-45 p. m. The maximum brilliancy of th is  display occurred 
about 11.36 p. m., a t  which time it  extended from nw. to ne. 
At 11.60 p. m. the aurora had disappeared. 

Sa in t  Vincent, Minn., 19-20th : an auroral display was ob- 

Gth, Citrson, Iowa. 
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MISCELLANEOUS PHENOMENA. 
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0 EN BPoT8* 
Harerford College Observatory, Pa., (ohserved by Prof. p 

p. Leavenworth) : 
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Mr. C. E. Buzzell, Leaf River, 
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served from 10.10 I>. m., 19th, to 1.40 a. m,, 20th, consisting of 
8 well -defined streamers. The aurora extended from azimuth 
about 175O to 210’3 and varied from deop red to pale straw in 
color. Two streamers located in the centre of the display 
attaiued ultitntte out 60°. 

THUNDEB-STORMS. 
The more severe thuUlltr-storrns of the month are described 

under “Ijocal storms.” East of the Rocky Mountains thunder- 
storms were reported in the greatest uumber of states, 30, on 
the lst, 4th, and 19th ; iu 20 to 29 on the 2d, 3d, 6th to loth, 
17th, 20th, 21st, and 26th; in  10 to 19 on the 11th to 16th, 
18th,32d, 24tl1, 25th, and 27th to 30th; and in 6 to 9 ou the 
23d and 3lst. 

E& of the Rocky Mountains thunder-storms were reported 
on the greatest iiumbor of dates, 30, iu  Fla.; on 20 to 28 in Ill., 
Iowa, Hans., La., Mo., Nebr., N. Y., S. Dak., Teun., and Tex.; 
D I ~  10 to 19 iu Ala., Ark., Conu., Ga., Ind., Ky. Md., Mws., 
Mich., Minn., Miss., Mont., N. H., N. J., N. C., d. Dak., Ohio, 
Pa., 5. C., Vt. Va., and Wis.; and on 1 to 9 in D. C., Ind. T., 
Me., R. I., m d  b. Va. West of the Rocky Mountains thunder- 
storms were reported as follows : Ark., 1st to 31st ; Colo., lst, 
ith, 6th, 8tb to 20th, 22d, 24th, and 27th ; Cal., 6th to 9th, 12th, 
LSth, 14th, 17th, 21st, and 26th to 29th; Idaho, 8th, 9th, loth, 
LSth, 17th,  Itith, 20th, 23d to 27th, and 30th; Ner., 6th to l a th ,  
2lst, 22d, 24th, and 27th to 31st; N. >lex., lst, 2d, 4th, 13th, 
16th to 23d, 26th to 28th, and 31st; Oregon, 13th, 14th, 28th, 
3Oth, and 31st; Utah, 8th to 16th, 17th, 18tl1, 29th, 21st, 224 
44th, Z t h ,  29th, 30th, and 31st; Wash., loth, 18th,  20th, 21st, 
mth, 30th, and 31st; Wyo., 2d, 3d, 4th, 9th to 13th, lSth, 16th, 
LSth, 19tli, 21st to 26th, 2Sth, and 30th. There were no states 
tnd territories in which thunder-storms were not reported. 

Remarks. 

Deflnition poor; I large apot. 
I large spot. 
Definition k d .  
Deflnltion tine. I large spot. 
Definition poo;; s iso modium. 
Definition good. 

Definition ood 
Definition %ir;*slze medium. 
Definition fnir. 
Definition fair. spots small. 
Definition good. 
Definition poor. spots slnnI1. 
Definition Rood.’ 
Definition poor. 
Definition ood. 
Definition fair. 
Definition ood . spots smnll 
Definition fair. henr odge of iun. 
Definition good. I lnrgospot. 
Definition poor! large s ots  
Definitiongood! 1 very PRrgrepot. 
Definition ood. 2 very largespots 
Definition k l r .  ‘a very Inrge npota. 
Definition good ; a very large epots 
Definition fnir; a very large spota. 

1. : t h e  group of July 28th 

completed the transit, disappearing in faculs 7th. August 
2d prominent facula on east limb, which broke out in  small 
spots 6th and subsided 8th. Poor definition and apparently 
clear disc until 25th, wheu 2 large groups appeared by rotation, 
and were on tho meridian 31st. September 1st unchanged. 
These groups occupied the same position ns the July 28th dis- 
turbance, which, howeyer, had about subsided before passing 
the western limb. 

Mr. John w. James, Riley, Ill. : 2d, spot of July 26th ran- 
ished before reaching western edge. 3d, a large spot, esti- 
mated 24,200 miles i n  diameter, wa8 on BUU’B meridian. 6th, 
spot breaking up, and gone 8th. 9th to 26th, observations on 
14 days, but no spots seen. 26th, a fine group near eastern 
edge; th i s  group was estimated 94,000 miles long, and had A 
large upot a t  each end, 34,200 and 27,400 miles in diameter ; 
each spot was surrounded by numerous small  pots, and they 
were connected by a string of small spots. This group was 
the finest and sharpest in definitiou of any seen for years. 

Mr. D. E. Hadden, Alte, Iowa: one large spot in north lati- 
tude near meridian, 1st. One Apot, ne., 2d to 6th. One group 
and 4 suiall spots, new, se., 6th. One group and 2 small spots 
risible, so., 7th. Olear disc and no spots, 8th to llth, 13th to 
lnth, 21st aud 22d. 23d cloudy. One group and 2 small spots, 
nom, visible 24th. 26th cloudy. One group and 4 spots, new, 
on 26th; brilliant facula nom limb, ne.; group on w. limb 
surrounded by facula. 27th, one group, 8 spots 1 large spot 
and others small; faint spot, ne., Rurrounded by !acula. 28th, 
5 spots, new.; one group, 13 spots; one large spot, 3 smaller, 
others very faint, 3 days in on sw. Iimb. 29th and 30th, one 
group, 9 spots; appearance about the same as 28th, but larger 
spotu, separated more. 

Mr. H. D. Qowey, North Lewisburgh, Ohio : sun spota were 
observed 2d, 4th, Gth, and 27th to  31st. 



0 DROUGHT. 
In Kans., Nebr., 5. I ) a k . z w a ,  north Tex., Ind. T., Ky., Ill., 

part of the month, and in Ohio the rains of the middle of the 
and south Mich. the drought was  brokeu by rain during the early 

0 FORECASTS FOR 24 HOURS IN ADVANOE. 

[Verifications m z b y  Assistant Professor C. F. Mar+, assisted by Mr. H. 
E. Willinme, chief clerk of the Forecast Division.] 

The forecasts for districts east of the Rocky Mountains for 
August, 1890, were made by Captain H. H. C. Dunwoody, 4th 
Artillerx, Signal Offlcer, and those for the Paciflc coast districts 
were made a t  San Francisco, Cal., by 2d Lieutenant John P. 
Finleg, Signal Corps. 

Percentages of forccaets verilfcd, August, 1890. 

States. li States. 

- -_ 
southern Mich. potat es, fr t and berries were affected. In 
east and central Vas b e  &th ma8 unusudly dry, and Corn 

PRAIRIE FIRES. 

and vegetation were damaged. 0 

Maine ............................... 
Vermont.. .......................... 
Massschusette ...................... 
Bhode Island ....................... 
Connecticut.. ....................... 
Eastern New York .................. 
Western New York ................. 
Enstern Pennsylvania .............. 
Western Pennnylvania.. ............ 
New Jersey. ........................ 
Delaware ........................... 
Maryland ........................... 
District ofColumbia.. .............. 
Virginia ............................ 
North Carolina ..................... 
South Carolina ...................... 
Georgia ............................. 
Eastern Florida .................... 
Western Florida. ................... 
Alabama ............................ 
Louisiana.. ......................... 
Texaa ............................... 
Arkansas ........................... 
Tennessee .......................... 

New Hampshire .................... 

Yissiqsippi ........................ 

- _  
Illinois ...................... 
Iowa ......................... 
Louisiana, northern. ........ 
Louisiana, southern ......... 
Minnesota ................... 
Missouri ..................... 

80.1 
82.7 
82.8 
83.8 
84.4 
75.9 
80. I 
84.5 
85.9 
83.7 
83.3 
83.7 
82. I 
81.7 

84.6 
82.2 
87. 2 

84.9 

93.6 

87.7 
88.9 
90.6 
87.4 
86.8 
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89.0 
85.6 87.3 I Nebraska ................... 80.6 
81.6 93.2 N e w J e r s e L  ............... 

95:" I North and uth Dakota... . 
79.: gz o , Ohio ........................ 84.0 g:: 
69. 73.0 . Pennsylvania ............... 8a.o 85.0 

87.0 ii South Carolina .............. g+5 

75.9 85.8 88.0 

85.0 79. I 

I 
1 Kentucky .......................... 

Ohio.. ,  ............................. 
: West Virginia ...................... 

Indiana.. ........................... 
Illinois ............................. 

~ Lower Michigan. ................... 
~ U per Michigan .................... 
. Minnenota .......................... . lows ................................ 

Knnsas ............................. 
Nebraaka ........................... 
Colorad,, ............................ . North Dakota ....................... 
Youth Dakota ....................... 

! Southern California. ............... 
Northern California.. .............. 

! Oregon. ............................ 
~ Washington. ....................... 
; Ey elsmmls: Weather ............... 
I Temporature t ......... 

Monthly percentage of weather and 

I 

d s c o n s i u  .......................... 

........................... 

I temperature combinedf .......... 

3:; 
78,4 
84.9 
88.3 
$6. I 
79.0 
54.4 
82. I 
80.1 
84.0 
82.4 
85.8 
85. I 
83.9 

90.2 
85.7 
87.3 
86.0 
81.5 

8 4 . 2  
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*In determining the mouth1 percent e of weather and temperature combined, the 

Paiflo coast states are not incfnded. ?%e forecasts of temperature in district8 east 
of the Rocky Mountains for August I-, Were made with reference to the maximum 
temperature alone; that is, a rodiciion of warmer or cooler indicated that the mnxi- 
mum temperature of the hay e81 ated would be higher or lower than the maximum 
of the  prevloua day. SThe m!nth$ percentage of weather and temperature combined 
is determined by mnlti,p!ying tho percentage of weather by 6, and the percentage of 
temperature by 4, and dividing their sum by IO. 

bFORECASTS FOR 48 HOURS IN ADVANCE. 
Appreciating the great importance that long time predic- 

tions possess for the general public the Chief Signal Officer has 
authorized forecasts for 48 and 12 hours, covering the 2d 
and 3d days in advance. These are optional with the fore- 
cast official, and are only made when clearly in the public 
interest, and cover, in all cases, considerable areaa of country, 
and are not confined to localities. 

Percentages of verificatious of fOreCmt8 made for second day 
in advance. Number of predictions made: weather, 18; tern- 
perature, 26. Percentages of verificatious : weather, 58.1 ; 
temperature, 66.4 j weather and temperature combined, 61.8. 

No forecasts Sor 72 hoars were made during the month. 

Statement &owing percentages of justidcationR of wind gig- 
OCAUTIONARP SIGNALS FOR AUGUST, 1890. 

rials for t h e  month of August, 1890: 

fied ;ts to velocity, and all as to direction. Of the gigpals 
ordered, 60 were cautiouary signals, of which 31 were justified, 
and one wpa8 a storm signal which was justified. 11 sialla\ls 
were ordered for emterly winds, and 40 for westerly minds, 
all of which were justified. Percentage ofjustidcations, 62.5. 

Pmcentagur of oerificatwm of weather and temperature signa& reported by 
~ directors of the various State Weather servicea for August, 1890. 

sz&nak.--(Ordered by Captain H. H. C. Dunwoody.) 
of signals ordered, 61, of' which 32 were jus t i l  

No cold-wave signals were ordered during the month. 

0 STATE WEATHER SERVICES. 
[l'emperature in degreee Fahrenheit; precipitation, including mclted mow, in i n c h  and hundredths.] 

The following extracts and summaries are republished from reports for August, 1890, of the directors of the various 
state weather services : 

ALABAHA. '. 
The w v  was nnfavorabb to the cotton%op, as it favored the develop 

ment of r et, which caused considerable damage. 
Tmperatuve.-Highest monthly mean, 80, at Livingston; lowest monthly 

mean, 72.1, at Chepulte ec; maximum, 97, at Eufaula, 7th, and at Marion, 
27th; minimum, 60, at Fforence, 28d, and a t  Double Springs, 31st. 

A2cipilation.-Greatest monthly, 7.80, at Florence; least monthly, 0.07, at 
Pine A ple. 

Tin$.-Prevailing direction, southwest.-Prof. P. 1% dicu, Auburn, di- 
rector; J. hf. &uarh, A-ioate, S Q d  Corps, assistant. 

Tem mature.-The mean was about 2.0 above the normal; maximum, 104, 
at Lea2 Hill, 8th; ininimum, 60, at Forrest City, 18th; greateatlocal monthly 
ran e, 46, at Lead Hill; least local monthly range, 19, at Winslow. 

fiecipitation.-The avera e waa ahout 0.86 above the normal; greatest 
monthly, 10.52, at Winslow; feast monthly, 0.15, at Ma1vern.-hf. F. Locke, 
Cmmiasioner o Agriculture, L i t t k  Rock, director; W. U. sim~ns, Ser- 

OEKANSAS. 

g a d ,  Signal  cf orpa. assistant. 

0 aoLoRADo* Temperature.-The mean was 4.0 above the avera e for the last 4 y e a m .  
highest monthly mean, 76.7, at Lamar; lowest m o n h y  mean, 48.9, at Clil 
max; maximum, 104, at Bennet, 6th, and at First View, 7th; minimum, 24, 
at Alma, %th; greatest local monthly ratlge, 66, at Julesburg; leaat local 
monthly range, 80, at Cumbres. 

Precipitation.-The rainfall w08 0.10 above the average for the 1-t 
4 years; the amount ranged from 6.41, at Watervale, to trace, at Westcliffe. 

Wind.-i+evailin direction, west.-A-o F. H. Loud, Colorado Spfinga, 

ILLINOIS. 
Temperature.-The rneadw.9 2.8 below the normal of the past 16 years; 

maximum, J04, at Atwood, East Peoria, and Pontiac, 3d: minimum. 40. at 

director; W. S. A%&-, Sergurnt, Signal &-- orps, assistant. 

I I -- . .  
Aurora, 28d. 

Precipitation-The average was 0.86 below the normal of the last 12 
years; greatest monthly, 7.06, at Jordan's Qrove; least monthly, 0.96, at 
Collinsville. 


